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§4. Construction of X-ray Pu Ise Height 
Analyzer Assembly with Radial Scanning 
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Muto, S., Kato, A., Morita, S. 
An assembly has been constructed for x-ray 
observation in Large Helical Device (LHD).l) 
Figure shows the schematic view of the assembly 
installed on the #2.5-L port (lower port). The 
assembly basically consists of a swing valve, a 
ceramic break, a rectangular duct with an 
evacuating system, four Si(Li) semiconductor x-
ray detectors arranged along the major radial 
direction of LHD. The most important part is a 
radial scanning system which makes it possible to 
perform x -ray measurements with spatial resolution 
better than 10 mm in the iadial direction. The time 
necessary for scanning is several hundred 
milliseconds during a plasma shot. 
The detector comprises four pre-amplifiers, 
a portable liquid nitrogen cryostat, and four Si(Li) 
elements mounted inside a vacuum enclosure with 
a Be window (12.5 j.lm thickness). Each of the 
four elements is arranged on the corners of a 13 
mm square. The diameter of the element is 8 mm. 
The energy resolution (FWHM) of the detector is 
better than 170 eVat 5.9 keY with a 8 j.lsec shaping 
time and 1 k counts per second. In the case of a 2 
j.lsec shaping time the resolution is better than 260 
eV at 5.9 keY and the counting rate of the det~ctor 
achieves 100 k counts per second. 
The radial scanning system makes it 
possible to measure radial profiles of x-ray emitted 
from plasma. The system is used to flip the sight 
lines of the detectors in the radial direction of LHD. 
Each sight line is parallel to another sight lines as is 
shown in the figure. The system basically consists 
of an x-ray shield plate and a linear motion 
mechanism driven by an air cylinder. The 
maximum stroke of the plate is 500 mm and the 
maximum speed of the plate is 400 mm/sec. The 
interval of scans in succession is about 0.5 second. 
The position of the plate is monitored. The plate 
has four rectangular holes. The size of the hole is 
changeable. 
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Fig. X-ray pulse height analyzer assembly installed 
on a lower port of LHD. The value indicated at the 
top of the figure represent the radial positions of 
the sight lines in a perpendicular case. 
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